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ANALYSES OF COMMERCIAL FEEDING-STUFFS COLLECT-
ED BY THE COMMISSIONER OF AGRICULTURE IN 192L
According to the federal census the consumers of New Hamp-
shire purchased about ten million dollars worth of commercial
feeding-stuffs in 1919. The value of these materials is largely
determined by their chemical analysis. No manufacturing com-
pany would purchase a large supply of material the value of which
depended on a chemical analysis without having the material in-
spected. It would be impracticable for each of the thousands of
consumers to maintain a laboratory to test the feeds which they
purchased. For this reason the state maintains an inspection ser-
vice which aims to protect the consumers against the possible
adulteration and misbranding of these materials. In order that
the inspection service may be most effective the consumers must
make use of it. This bulletin is a report of the inspection of feed-
ing-stuffs for the year 1921 made under the direction of the Com-
missioner of Agriculture, Mr. Andrew L. Felker.
Do NOT THROW IT AWAY ! ReaD It! UsE IT WHEN YOU PUR-
CHASE FEEDS.
Mr. E. D. Sanborn, State Inspector, visited most of the feed
warehouses in the state and collected 246 samples of feeds.
With a few exceptions the feeds were of good quality and sim-
ilar to those of last year. The cottonseed meals, although
they showed a larger number of deficiencies in guarantees, had a
higher average analysis and quality than last year. There were
a larger number of poultry feeds and they showed a greater per-
centage of deficiencies than last year. The flaxseed meals were
inferior in quality and showed more deficiencies than last year.
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CO-OPERATION WITH THE FEDERAL BUREAU OF
CHEMISTRY.
The co-operative arrangement begun in 1919 with the Federal
Bureau of Chemistry was carried out again the past year. In the
cases where inter-state shipments were found to be misbranded or
adulterated the findings of the state department were reported to
the federal authorities. Nine samples were reported to the Fed-
eral Bureau of Chemistry during the past year. This co-operation
gives a great deal of additional protection to the feed purchasers of
the state.
SLIDING SCALE OR DOUBLE GUARANTEE
The law definitely provides that the manufacturer shall state
only the minimum percentage of protein, fat and carbohydrates
upon the guarantee. The object of this is to prevent the purchaser
from being misled by a double guarantee. For example, without
this provision in the law, when a guarantee shows 30 per cent to
45 per cent protein, an analysis of 30 per cent is all that is neces-
sary to meet the guarantee, although the guarantee may lead the
purchaser to believe that he may get close to 45 per cent, when as
a matter of fact he is more apt to get 30 per cent, or even less. The
last year has shown some improvement in this regard. In 1920,
out of 340 samples analyzed, 21 or 6 per cent, had a double guar-
antee while in 1921 out of 246 samples only 10, or 4 per cent, had
a double guarantee. These cases were brought to the attention of
the manufacturers and they have promised to comply with the law
in the future.
CLASSIFICATION OF FEEDING-STUFFS ANALYZED
In classifying these feeding-stuffs we have used the class name
under which they have been sold. The following table shows the
number of feeds in each class, the average per cent of protein and
fat found and the price per 100 lbs.




















































































The following table shows the number of samples found deficient
in protein and in fat, and the number of samples deficient in both
protein and fat, and also the percentage number of each class show-
ing deficiencies. In making up the table, only those deficiencies of
one half of one per cent or more of protein and one fourth of one
per cent or more of fat were used.
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TABLE NUMBER 2.
Class
Aug., 1921] inspection of feeding stuffs 5
Fat is determined by extracting a dried sample of the feedstuff
with ether and weighing the residue after the ether is driven off.
In main it contains the vegetable fats of which olive oil, linseed
oil, peanut oil, and cottonseed oil are examples. It contains also
small amounts of chlorophyll (the green coloring matter of
leaves), waxes, resins, etc.; but for practical purposes it is accur-
ate enough to deal with it as fat.
Ash is determined by weighing the residue after the feedstuff has
been burned at a low temperature. It contains the mineral matter
of feedstuffs.
Moisture is determined by finding the loss in weight after heat-
ing at the temperature of boiling water. It shows the amount of
water that the feed contains.
Carbohydrates are determined by adding the percentage of pro-
tein, fat, moisture, and ash and subtracting it from 100. The car-
bohydrates are composed largely of starches, sugars, pentosans,
celluloses, etc. The carbohydrates include the crude fiber also. The
percentage of carbohydrates less the percentage
of crude fibre is
called nitrogen free extract.
Crude Fibre is made up of the more woody-like carbohydrates,
which are largely of cellulose nature. Pure cotton is an example of
almost pure cellulose. Wood, straw, corn fodder, etc., are materi-
als which are high in crude fiber content.
WHAT ARE FOODS FOR ANIMALS?
In order that an animal may continue to live even without
making growth or producing wool, eggs, milk, or work, etc., there
are certain food materials which it must have. The animal must
have a certain amount of protein, fat, carbohydrates, water and
mineral constituents. In addition there are other things, known
as "vitamines," "growth promoting substances," or "food acces-
sories," the chemical nature of which is not well understood, which
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are necessary. The latter substances, however, are usually present in
sufficient quantites in our regular feeding-stuffs and we need con-
sider them no further. Our feeding stuffs usually contain mineral
matter sufficient for the needs of an animal with a few exceptions,
such as calcium carbonate, which we furnish, as oyster shells for
hens, so we need not consider the mineral matter further.
The protein, fat and carbohydrates must be furnished in the
feed and it is their content which largely determines the value of
the feed.
DIGESTIBILITY IMPORTANT IN DETERMINING
THE VALUE OF FEED.
Not all of the protein, carbohydrates and fat in the different
feedstuffs are digested. In comparing the value of different
feedstuffs, especially when they are of different types, we must take
into consideration the digestibility of these food nutrients. The
coefficient of digestibility is a term v/hich expresses the percentage
amount of the food nutrients which are digested and absorbed by
the animal. These coefficients are determined by careful feeding
experiments which are conducted by the various experiment sta-
tions. Table number 3 gives a summary of the average results
for some of our common feedstuffs.
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TABLE NUMBER 3.
AvERACE Digestibility of Feeding Stlfks, With Ruminants Expressed in Percentage
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We have this data for the pure grains and feeds, but because
the various proprietary feeds are not standardized there are no
data available for them. For this reason there is a decided ad-
vantage in purchasing the pure grains, although it must be said
that there are a number of reliable firms placing good compounded
feeds upon the market.
HOW TO USE TABLE NO. 3.
Only the digestible nutrients are of value and so in comparing
two feeds we should compare just the digestible nutrients. Suppose
we had a cottonseed meal which analyzed 38 per cent protein. The
table shows cottonseed meal protein to be 84 per cent digestible.
We then would have 84-100 of 38 lbs., or 31.9 lbs of digestible
protein per 100 lbs. If a wheat bran analyzed 15 per cent protein,
we see from the table that it is 78 per cent digestible and we would
have 78-100 of 15 or 11.7 lbs. of digestible protein. The cotton-
seed meal would then have 31.9 lbs. compared with 11.7 in wheat
bran.
HOW TO FIGURE THE COMPARATIVE VALUE OF FEEDS
FROM THE CHEMICAL ANALYSIS.
Because such factors as palatability, digestibility, etc., play an
important part in determining the value of feedstuffs it is difficult
to make an exact comparison in their value from a chemical analy-
sis. The analysis will, however, serve as a very valuable guide.
Since the farmer can usually raise carbohydrates cheaper than he
can purchase them he is chiefly interested in buying the concen-
trated feedstuffs for their protein and fat content.
Feeds may be compared upon the basis of the number of
pounds of protein and fat which one dollar will buy. An example
is as follows: Feed number 118 sells for $3.50 and is guaranteed
protein 12.00 per cent, fat 4.00 per cent. If it contains 12.00 per
cent protein there are 12 lbs. of protein in 100 lbs. of feed costing
$3.50. Then one dollar buys 12 divided by 3.50 or 3.4 lbs. of
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protein and 4.00 divided by 3.50 or 1.1 lbs. of fat. Feed number
240 sells for $2.75 and is guaranteed 25.00 per cent protein and
6.00 per cent fat. Then one dollar buys 25 divided by 2.75 or
9.1 lbs. of protein and 6 divided by 2.75 or 2.2 lbs. of fat.
In other ivords, in feed number 240 the consumer receives nearly
three times as much protein and twice as much fat per dollar as
in feed number 118. These figures represent two feeds of the same
type which were sold in Neiv Hampshire in 1921. In comparing
feeds of the same class this method shows fairly accurately their
relative value. When feeds of different types, like a cottonseed and
a hominy feed, are compared, the digestible protein figures should
be compared and the carbohydrates must also be taken into con-
sideration.
Table Number 4 shows the average numlDer of pounds of pro-
tien and fat one dollar would buy for all of the feedstuffs analyzed
in 1921.
TABLE NUMBER 4.
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An inspection of this table will show the importance of buying
your feeds according to their analysis. Buy your feeds intelli-
gently.
DEFINITION OF FEEDING-STUFFS
The department is frequently asked for the definition of different
feeding-stuffs. To meet this demand we are including here the
definitions of some of the most important feeding-stuffs used in
this state. The definitions as given are those adopted by the
Association of Feed Control Officials of the United States.
1. Meal is the clean, sound, ground product of the entire
grain, cereal or seed which it purports to represent.
2. Chop is a ground or chopped feed composed of one or more
different cereals or by-products thereof. If it bears a name descrip-
tive of the kind of cereals, it must be made exclusively of the entire
grains of those cereals.
3. Alfalfa meal is the entire alfalfa hay ground, and does not
contain an admixture of ground alfalfa or other foreign materials.
4. Blood meal is ground dried blood.
5. Meat Scrap and Meat Meal are the ground residue from
animal tissues exclusive of hoof or horn. If they contain more
than 10 per cent of phosphoric acid (P20^) they must be desig-
nated Meat and Bone Scrap and Meat and Bone Meal. If they
bear a name descriptive of their kind, composition or origin, they
must correspond thereto.
6. Corn Bran is the outer coating of the corn kernel.
7. Corn Feed Meal is the by-product obtained in the manu-
facture of cracked corn, with or without aspiration products added
to the siftings, and is also the by-product obtained in the manufac-
ture of table meal from the whole grain by the non-degerminating
process.
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8. Corn Germ Meal is a product in the manufacture of starch,
glucose and other corn products, and is the germ layer from which
part of the corn oil has been extracted.
9. Grits are the hard, flinty portions of Indian corn, without
hulls and germs.
10. Corn Gluten Meal is that portion of commercial shelled
corn that remains after the separation of the larger part of the
starch, the germ and the bran, by the processes employed in the
manufacture of corn starch and glucose. It may or may not con-
tain corn solubles.
11. Corn Gluten Feed is that portion of commercial shelled
corn that remains after the separation of the larger part of the
starch and the germs by the processes employed in the manufac-
ture of cornstarch and glucose. It may or may not contain corn
solubles.
12. Hominy Feed, Hominy Meal or Hominy Chop is the kiln
dried mixture of the mill run bran coating, the mill run germ,
with or without a partial extraction of the oil and a part of the
starchy portion of the white corn kernel obtained in the manufac-
ture of hominy, hominy grits and corn meal by the degerminating
process.
13. Yellow Hominy Feed, Yellow Hominy Meal or Yellow
Hominy Chop is a kiln-dried mixture of the mill-run bran coating,
the mill run germ, with or without a partial extraction of the oil
and a part of the starchy portion of- the yellow corn kernel ob-
tained in the manufacture of yellow hominy grits and yellow corn
meal by the degerminating process.
14. Cottonseed Meal is a product of the cottonseed only, com-
posed principally of the kernel with such portion of the hull as
is necessary in the manufacture of oil ; provided that nothing shall
be recognized as cottonseed meal that does not contain at least 36
per cent of protein.
12 N. H. EXPERIMENT STATION. [Bulletin 200
15. Good Cottonseed Meal must be finely ground, not neces-
sarily bolted, of sweet odor, reasonably bright in color, and must
contain at least 36 per cent of protein.
16. Cottonseed Feed is a mixture of cottonseed meal and cot-
tonseed hulls, containing less than 36 per cent of protein.
17. Linseed Meal is the ground product obtained after extrac-
tion of part of the oil from ground flaxseed screened and cleaned
of weed seeds and other foreign materials by the most improved
commercial processes, provided that the final product shall not
contain over six per cent of weed seeds and other foreign materials
and provided further that no portion of the stated six per cent of
weed seeds and other foreign materials shall be deliberately added.
18. Oil Meal is the ground product obtained after the extrac-
tion of part of the oil by crushing, cooking and hydraulic pressure,
or by crushing, heating and the use of solvents from seeds which
have been screened and cleaned of weed seeds and other foreign
materials by the most improved commercial processes. When used
alone the term "Oil Meal" shall be understood to designate linseed
meal as defined. When used to cover any other product the name
of the seed from which it is obtained shall be prefixed to the
words "oil meal."
19. Old Process Oil Meal is the ground product obtained after
the extraction of part of the oil by crushing, cooking and hydraulic
pressure from seeds screened and cleaned of weed seeds and other
foreign materials by the most improved commercial processes.
When used alone the term "Old Process Oil Meal" shall be under-
stood to designate linseed meal as defined, made by the old pro-
cess. When used to cover any other product the name of the seed
from which it is obtained shall be prefixed to "old process oil
meal."
20. New Process Oil Meal is the ground product obtained after
the extraction of part of the oil by crushing, heating and the use
of solvents from seeds screened and cleaned of weed seeds and
other foreign materials by the most improved commercial pro-
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cesses. Wlien used alone the terms "New Process Oil Meal" shall
be understood to designate linseed meal as defined, made by the
new process. When used to cover any other product the name of
the seed from which it is obtained shall be prefixed to "new pro-
cess oil meal."
21. Wheat Bran is the coarse outer coating of the wheat kernel
as separated from cleaned and scoured wheat in the usual process
of commercial milling.
22. Standard Middlings (Red Shorts or Brown Shorts) consists
mostly of the fine particles of bran, germ and very little of the
fibrous offal obtained form the "tail of the mill." This product
must be obtained in the usual commercial process of milling.
23. Gray Shorts (Gray Middlings or Total Shorts) consists of
the fine particles of the outer bran, the inner or "bee-wing" bran,
the germ, and the offal or fibrous material obtained in the usual
commercial process of flour milling.
24. Flour Middlings shall consist of standard middlings and
red dog flour combined in the proportions obtained in the usual
process of milling.
25. White Shorts or White Middlings consist of a small por-
tion of the fine bran particles and the germ and a large portion of
the fibrous ofTal obtained from the "tail of the mill." This product
must be obtained in the usual process of flour milling.
26. Red Dog Flour consists of a mixture of low-grade flour,
fine particles of bran and the fibrous offal from the "tail of the
milill."
27. Wheat Mixed Feed (Mill Run Wheat Feed) consists of
pure wheat bran and the gray or total shorts or flour middlings
combined in the proportions obtained in the usual process of com-
mercial milling.
28. Wheat Bran and Standard Middlings consists of the two
commodities as defined above mixed in the proportions obtained
in the usual process of commercial milling.
14 N. H. EXPERIMENT STATION. [Bulletin 200
29. Screenings consists of the smaller imperfect grains, weed
seeds and other foreign materials having feeding value, separated
in cleaning the grain.
30. Scourings consists of such portions of the cuticle, brush,
white caps, dust, smut and other materials as are separated from
the grain in the usual commercial process of scouring.
31. (Note)—If to any of the wheat by-product feeds there
should be added screenings or scourings, as as defined, either
ground or unground, bolted or unbolted, such bran shall be so
registered, labeled and sold as clearly to indicate this fact. The
word "Screenings" or "Scourings" as the case may be, shall appear
as a part of the name or brand and shall be printed in the same
size and face of type as the remainder of the brand name. When
the word "Screenings" appears it is not necessary to show also on
the labeling the word "Scourings."
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